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(g) Cosmetic application system. 

(57) A novel system for depositing colour cosme- 
tic materials d'rectty onto the skin or other parts 
of the body utilises the principle of electrostatic 
spraying to deliver the colour cosmetic compo- 
sition to the intended sfce, e.g. the skin of the 
face, eyelids, eyelashes, nats, etc. The system is 
applicable to a wide range of known colour 
cosm e ti c materials. 
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^^««on relates to a system for deposing 
cosmetic agents, particularly colour cosmetic materi- 
ale onto the skin crofter body par te . More particu- 
arly. the mention relates to methods and apparatus 
for applying such materials directly onto the skin, es- 

pec^,y thatof the face^other parts thereof, as 
as to other parts of the body such as the nata. 

wb»^ mk>n l 8yStemS f0f ^"Wyfng or other- 
«riae treating various parts of the face, fingernails and 

£*tL Parts of the body, pa.ticu.arly the 

shn^ery on applying liquid, liquid based or solid, e g 
Powder, products via regimes such as brushing or 

.7T^ ff na,ive ' y dimct application of the prod- 
uct whK* Is in the form of a stick or pencil. These 
Known systems are frequently location dependent, for 
example are restricted to use in the bedroom or bath- 
room, are messy, difficult to control, inconvenient and 
hme consuming. As a partfcUar example of this, the 
conventional application using a soft brush of solid 
P °£" ^'J**™* auch as blushers is 

particularly time consuming and it is difficult to ach- 
ieveapartajbrdeshsd level of colour application es- 
quired* re9i ° nS WfWe 9van colour fadin « «- 
Frequently, conventional colour cosmetic prod- 
ucfa uffl« e an c*v carrier or vehide base to enable the 
^cosmetic to be applied at concentrations suit- 
able for attainment of the desired cosmetic effect 
Such oily carriers and other adjuncts contribute to the 
messtiew of known application regimes and may be 
P**cularty troublesome to the uaeV where nXul 
for example is to be applied in various stages. These 
known systems also represent uneconomical use of 
cosmetic raw materials. 

Afurther problem encountered with known colour 
C °*™* c application techniques is that when such 
products are to be applied in multiple layers, such as 
when making up the face, the use of brushes, pads 
and other direct contact delivery means such as 
sticks or pends. may often disrupt previously applied 
materials, so that considerable cam. ttme and appl 
ca«ton control must be exercised if the desiredlos- 
metoc result is to be successfuBy achieved 

ft«nttwdrffwi«y of achieving 100% coverage of any 
P^» «gton of skin surface, owing to its uneven 
texture and surface profile, which results In Inefficient 
use of colour cosmetic products and less than optj- 
mum attainment of desired colour cosmetic effects 

.Jl!^? <fifferent tochnfay ftow - »• Principle of 
etectrostattc spraying of liquid and ^ fe 

ateo known. In this technique a formulation to be 
sprayed is raised to s high electric potential In a spray 
norfe to cause the formulation to atomise as a spray 
of electncalry charged droplets. Such electrically 
charged droplets seek the closest earthed object to 
d«charge the* electric charge, and this can be ar- 
ranged to be the desired spray target Hitherto, elec 



trosteBcapraymg techniques have been proposed 

E? P 2£l n,y ****** Wuflrtil aniagZ 
tural applications, sspaciaiV for delivering i 

matenate Ike paints, adhesives and other surface 

5 "f - « well as large-scale delivery of pesticides 

Ewmples of dtsclosures in this field include GB-A- 

r^nf^ 68 "^ 1569707 - GB -A-2092025. Bpt 
,„ ^l 30 !^ 253539 ^ WO-A-85/00761, the con- 

referenca. In the context particularly of electrostatic 
s^ynngof paints and other pigments, there may also 
be menboned *• Wto "*>9 prior art references. Z 

,5 rS^T ""° lnc °V<**>« herein by 

reference; EP-A-234841. EP-A-ig5S46 GB-A 
1478853. G8-A-1464370. 0^-1461^ GB-A- 

Mere recently, there have been a small number of 

f^P^ n 9^(Wivering particular materials in 
specific applications other than those mentioned 

E^A-224352suggestetheuseofanele C tro8tat- 
23 L'nT^ ^I"**" 9 8 P^aceutically active 
» agent to the eye, to replace conventional ocular treat- 
ment using eye drops. 

use electrostatic spraying for applying a granular 
"ti^M** of) colouring material to harto ef- 
X «^ce coating thereof. However, the disdosed 
system «s unsuitable for small scale persona! use and 
app«2 PreSent ^ iCant cons ^ applicabirty and 

x electrostatic delivery to the deposition of fhgernal 
colouring materials is disclosed in FR-A-24 15439 
wtuch datBS from January 1 978. The author of that ref- 
^»^ggests electrostatic projection as a means 

IZ !l^l r *"* rBferenCe contains no 
awestton of how the fibres may actually be deliv- 

^^tL^ tar9etandmoreoverthedi8d ^ 

45 ST '<«• Practical usefulness or consumer ap- 
plicabiUty and appeal. 

As a result of identifying and appreciating the 
above problems, prejudices and limitations of the 
wwwn art and through much experimentation we 
™ ^~* d » vi8,,d 3 system which enables the prind- 
Pfctf electrostatic spraying to be put to effective use 
si delivering colour cosmetic materials, such that ap- 
paratus and methods are now provided for such de- 
position regimes which are technically efficient, cost 
« Safe> have ^spread consumer appiic- 

» abtfrty and appeal, and which solve or at least ameli- 
orate many, if not all. of the problems associated with 
the prior art 

Accordingly, in a first aspect the present invention 
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provides a method of depositing a colour cosmetic 
composition onto the skin or other part of the body, 
comprising electrostatically spraying the colour cos- 
metic composition thereon. 

In more detail, the method of this aspect of the in- 5 
vention preferably comprises: 

(a) providing an apparatus which includes: 

(i) a reservoir containing the colour cosmetic 
composition to be deposted which Is In elec- 
trostatically sprayable form; 10 
(E) at least one delivery means in communica- 
tion with the reservoir, 

(Si) a high voltage generator powered from an 
electricity source; and 

(fe) control means for selectively applying the is 
high voltage from the generator to the or each 
delivery means; and 

(b) actuating the said control means to electro- 
statically spray the colour cosmetic compos tton 
from the or each delivery means onto the skin or 20 
other part of the body. 

In a second aspect the present invention pro- 
vides an apparatus for depositing a colour cosmetic 
composition onto the skin or other part of the body, 
comprising: 25 

(a) a reservoir for containing the colour cosmetic 
composition which b in an electrostatically spray- 
able form; 

(b) at least one delivery means in communication 
wfth the reservoir; 30 

(c) a high voltage generator powered from an 
electricity source; 

(d) control means for selectively applying the high 
voltage from the generator to the or each delivery 
means to electrostatically spray the colour cos- 35 
metic composition from the or each delivery 
means. 

In a third aspect the present invention provides, 
in combination, the apparatus as defined above and 
an electrostatically sprayable composition consisting 40 
of or containing a colour cosmetic material to be de- 
posited onto the skin or other part of the body. 

Having thus defined the main aspects of trie pres- 
ent invention, preferred embodiments and various 
features and optional characteristics thereof will now 45 
be described in detail. 

Colour cosmetic materials which may be depos- 
ited using the system of the present invention can be 
any of a very wide range of materials. They may be 
used either singly or in combination and with respect 50 
to the latter ft is within the scope of the invention to de- 
liver more than one colour cosmetic material at the 
same time or sequentially, for example from the same 
or different delivery means of the apparatus. This may 
be particularly useful where highly controlled colour 55 
variations or particularly accurate colour control is re- 
quired. Conventional colour cosmetic products often 
include one or more adjunct ingredients, especially 



ols, which assist delivery and controfabiity of deliv- 
ery of the colour material and which are not cflrectiy 
associated with the particuJar cosmetic benefit which 
it is desired to achieve. A particular advantage of the 
present invention is that it allows at least some of, or 
even substantially ail of, such auxitary components to 
be omitted from a conven tio nal rotor cosmetic conv 
posftJon comprising the 'active" material to be depos- 
ited. Any such auxffiary components may however 
stffl be used within the scope of this invention if de- 
sired or as necessary. 

Generally there is the essential overaJ require- 
ment of colour cosmetic compositions useful in the 
present invention that they be electroataticafiy spray- 
able. 

A principal characteristic of such ete ctiusiuti caOy 
sprayabie compositions which it wil usually be neces- 
saf^ to carefuiry select or adjust as necessai> (as 0^ 
cussed further below), to their reststwfty. Preferred re~. 
sistivrtiestall within the range from about 10 4 to about 
1 0 12 ohm cm, more preferably from about 1 0* to about 
10" ohm cm. ResistMtiseof tower than IPmaypos- 
sirfy be used. Resistivffies of more than about 10", 
e.g. up to about 10 u or more, may also be used, 
though such values are difficult to measure using 
cheap, conventional resistance measuring appara- 
tus. Resistivity is measured using standard, conven- 
tional apparatus and methods, generaty at 2S D C. 

Compositions to be deposited using the present 
invention are preferably Squids, though solid compo- 
sftions may also be defrered in accordance with the 
invention. If the colour cosmetic material is itself liquid 
at room temperature, then it may be suitable tor de- 
livery on Its own. Alternatively; it may be combined 
wflh one or more adjunct materials which are prefer- 
ably also liquid at room temperature, though may 00- 
Donaly be solids if used in minor amounts and do not 
deprive the compos&on of being electrostatically 
sprayabie. For colour cosmetic materials which are 
normally solid or highly viscous at room temperature, 
at toast one solvent or carrier may be combined with 
ft, with or without any other adjunct ma te rials" which 
am acceptable. 

Examples of particularly preferred colour cos- 
metic materials which may be deposfted using the ap- 
paratus and methods of the present invention include 
the foflowtag: 

1. cosmetic foundation materials, e.g. creams or 
other compositions; 

2. cosmetic mask formulas; 

3. skin colour co sm etics e.g. blushers; 

4. eye cosmetics such as eyeshadows; 

5. artificial tanning materials, e.g. composttions 
containing dihydroxyacetone (DHA); 

6. tun make-up materials. 

Further possible examples of su table colour cos- 
metic materials for use in the invention include: 

7. lip colouring materials and varnishes; 
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8. coloured polymers and waxes; 

9. eye cosmetics such as eyeliners, mascaras 
and the tike; 

10. nail colours, polishes, varnishes, hardeners, 
protectors, etc $ 
Specific examples of materials of the above cat- 
egories are many and varied, and well known in the 

art 

In addition to the colour cosmetic materials men- 
tioned above, compositions to be deposited using the to 
present invention may also include one or more other 
"active" components which have a secondary cos- 
metic or pharmaceutical effect at ther intended target 
sfte. These include for example spot treatment 
agents, such as ethyl lactate and benzoyl peroxide, Bp is 
protective materials such as lip salves, skin btomteh 
treatment agents, skin whiteners, and agents for treat- 
ing pigmentation disorders e.g. freckles. Such mate- 
rials may advantageously be used in combination wfth 
a colour cosmetic agent to provide a deposition eye- 20 
tern having two-fold utility and extending the advan- 
tages of the principal deposition technique to the de- 
position of such auxiiary cosmetic or pharmaceutical 
actives. 

Where the colour cosmetic material to be depos- 25 
ited is to be combined with a solvent or carrier, this is 
preferably an oily material. In which case the cosmetic 
agent is preferably soluble or solubfltsaWe in or mte- 
cirie with the solvent or carrier. 

Examples of suitable solvents, dluents or carri- ao 
ers include the following: silicone ois, oleic acid, hy- 
drocarbons, isopropyl myristate, oleyt alcohol, 
creates, squalene, sunflower seed of, rapeseed oi ? 
other plant-derived oQs, mineral oi, alcohols or poly- 
ois such as ethanol, isopropyialcohoi, propylene gry- 35 
col, dtpropylene glycol, phenyl ethyl alcohol, glycerol, 
1,3-butanediol, 1,2- propanediol, tsoprene glycol 

If a solvent, diluent or carrier is used, it is prefer- 
ably a material which does not interact chemicaty or 
physically with the surface (either untreated or pre- 40 
treated with another cosmetic agent) onto which the 
colour cosmetic composition is to be sprayed. Where 
a surface is to be sprayed which has been pre treated 
with another cosmetic material, therefore, it is prefer- 
red that the colour cosmetic composition does not dis- 45 
solve or otherwise interact with the pretreated surface 
layer. Preferably, any solvent dOuent or carrier which 
is used is vciatBe, so as to improve deposition and re- 
tention of the colour cosmetic material on the target 
surface. 50 

Preferably, the colour cosmetic composition to be 
sprayed wets the target surface, either untreated or 
pretreated with another cosmetic material, and for this 
purpose one or more conventional surfactants may 
be included in the composition to be sprayed. Suitable ss 
surfactant may be selected from anionic, cation ic. 
amphoteric, zwittenonic and nontonic surfactants, 
classes and examples of which are well known in the 



cosmetic art 

Preferably colour cosmetic compositions for de- 
position using the present Invention are non-aqueous 
or may contain only a small amount of water, e.g. less 
than 10% by weight preferably less than 5% wt even 
more preferably less than 1 % wt This is because, due 
to its low resistivity, a predominantly aqueous compo- 
sition is generally difficult to spray effectively using 
electrostatic means. 

As rrterttioned above, depending upon the cos- 
metic composition or material to be deposited, it may 
be necessary to adjust its resisovfty by addtkxi of one 
or more resistivity adjusting materials, examples and 
suitable amounts of which wfil be either known to per- 
sons sidled In the art or readty derivable by simple 
experiment Examples of suitable restetrvty adjusting 
agents are charged species such as salts, e.g. so- 
dium chloride, or a salt conventionally used in buffers 
in personal products or pharmacological formula- 
tions. Polar substances such as alcohols, e.g. etha- 
nol, may alternatively be used to lower resistivity, 
whereas non-polar substances. e.g. ois and other hy- 
drophobic materials, may be used to increase resis- 
tivity/ 

In addition to resistivity, another parameter of the 
cornpositions to be sprayed which it may be neces- 
sary to carefully select and adjust Is viscosity. 

Materials of a wide range of vtscosttes may be 
suitable for use in the present Invention, but suftaWy 
the viscosity is in the range of from about 0.1 to about 
50000 mPas, more preferably from about 0. 1 to about 
10000 mPas, even more preferably from about 0.5 to 
about 5000 mPas (at 25°C). If desired or as neces- 
sary one or more viscosity adjusting agents may be 
included. Examples of such agents Induce salts, e.g. 
alkali metal or ammonium halides, polymers and con- 
ventional thickening materials, and ois and polar oB 
thickeners such as cosmetic ois, waxes, gjycerides 
and suitable amphiphies with melting points of for ex- 
ample >20°C. 

Viscosity may In fact be used as a parameter to 
control the rata of deBvery of the colour cosmetic to 
the intended site, if, as has been found wflh some em- 
bodiments of the system of the invention, tt has a sub- 
stantia^ inverse proportional fty relationship with the 
flow rate of the material from the delivery means. For 
example, a particular delivery regime or a habit or 
need of a user may dictate an optimum delivery rate 
of the particular material being applied, in which case 
careful selection of the viscosity of the composition to 
be sprayed can provide a self-regulating deposition 
mechanism. 

For use in the present Invention, the hardware 
and electrical componentry and circuitry may be of 
any suitable construction and design. The art of elec- 
trostatic spraying contains many examples of suitable 
apparatus which may be used in the present invention 
and such disclosures of such apparatus or particular 
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features thereof may be applied either singly or in 
combination to the spray systems of the present In- 
vention. 

Examples of suitable electrostatic spraying hard- 
ware include, in addition to those of the prior art ref- 5 
e rences mentioned above, those of the following pub- 
lished references: GB-A-2061769. GB-A-2073052, 
EP-A-031649, EP-A- 132062, EP-A- 163390, EP-A- 
171184, EP-A-23484Z EPA-243031. EP-A-368494. 
EP-A-441501. EP-A-468735 and EP-A-468736; the io 
disclosures of ad of which are incorporated herein by 
reference. 

As wi be appreciated by persons skiled in the 
art, particular consflnjcttonaJ features and design and 
electrical and other operating parameters o# such ap- is 
paratuses may be selected or adjusted as necessary, 
in the context of the present invention, in accordance 
with the desired functioning characteristics, as for ex- 
ample dictated by the composition or material to be 
sprayed end/or the needs or wishes of a user. 20 

Features of the apparatus of the present inven- 
tion which may be so selected and/or adjusted indude 
for example: voltage generated by the high voltage 
generator and power source, electric field strength in 
or in the region of the product delivery means, flow 25 
rate of the product to be 3prayed from the reservoir to 
and out of the delivery means, size and configuration 
of the de&very means itself and construction and 
properties of any product feed mechantem utilised be- 
tween the reservoir and the output of the delivery 30 
means. 

In preferred embodiments of the invention, pre- 
ferred votages generated by the high voltage gener- 
ator from the power source are in the range of from 
about 2 to about 20 kikr/ofts, more preferably from 35 
about 2 to about 10 kiovoits. The most suitable vol- 
tage for a given system may depend upon the product 
to be sprayed, as wed as other parameters, ail of 
which wS generally be selected to give an overall opti- 
mised system. 40 

Electric field strengths which are responsible for 
the spraying action of the electrostatic apparatus will 
be largely dependent upon the voltage applied. How- 
ever, field strengths may be controfled or adjusted if 
necessary, for example by changes in nozzle conf ig- 45 
uration or geometry and/or the use of field intensify- 
ing electrodes, which are well known in the art cited 
above. 

Optimum flow rates of material to be sprayed will 
often depend upon the composition of the product it- so 
self, e.g. upon the concentration of the "active" colour 
cosmetic ingiedient(s) being applied. Also, as already 
mentioned with respect to viscosity of the sprayable 
material, a suitable flow rate may be selected depend- 
ing upon the particular delivery regime and/or habit or ss 
needs of a user. By way of example, preferred flow 
rates of compositions for defivery in accordance with 
embodiments of the invention are in the range of from 



about 0.00001 to about 0.01 mi/sec, more preferably 
from about 0.0001 to about 0.001 mi/sec, per delivery 
means. For certain colour cosmetic materials, e.g. ar- 
uTiciai tanning agents and other such materials con- 
ventionally applied in relatively large amounts for col- 
ouring purposes, preferred flow rates may be greater 
than those indicated above, for example up to about 
0J55 ml/sec, or even up to about 0.1 mt/sec. 

The size and configuration of the one or more de- 
livery means h the apparatus of the invention may be 
of any suitable form and again may be selected in as- 
sociation with other pa ram eters to give an optimised 
functioning electrostatic spray delivery system. Com- 
monly the or each delivery means wil be in the form 
of a nozzle, preferably of insulating or semi-insulating 
material such as plastics or various polymers, as is 
wefl known in the art 

The delivery means may advantageously include 
metering means to provide a dosing mechanism for 
delivering a predetermined fixed amount of material 
from the or each nozzle. Such an expedient may for 
example be useful in conjunction with a system hav- 
ing a controlled flow rate. 

In preferred embodiments of the apparatus of the 
invention, the or each delivery means is in communi- 
cation, i.e. preferably fluid comrnunicabon, with the 
reservoir or reservoirs (if for example more than one 
colour cosmetic material or composition is to be de- 
sketi to be sprayed from the same apparatus or even 
the same delivery means) by value of product feed 
means. As is well described in the prior art such feed 
means may com pri se a wick, e,g. a porous wick, 
through and/or over which the product to be sprayed 
flows before reaching the point of high electric field 
strength where it is dispersed as a charged spray of 
droplets or particles. Alternatively the feed means 
may comprise a hollow conduit through which the 
composition passes under the effect of capillary ac- 
tion. As a further alternative, in systems which for ex- 
ample require a particularly high how rate, special 
feed means may be provided, for example a pump. 
This may be of any suitable type, e.o> electrically op- 
erated, but more conveniently it may be a simple 
mechanical device which exerts pressure on the re- 
servoir containing the composition to be sprayed, 
such that the composition therein is forced out of the 
reservoir to the delivery means. 

As is well known in the art the apparatus accord- 
ing to the invention preferably include a trigger (i.e. a 
manual control means) or alternatively an automatic 
control means to selectively apply the high voltage 
from the generator to the or each delivery means to 
electrostaticaDy spray the colour cosmetic composi- 
tion agent onto the intended target le. the skin or 
other part of the body. Any other suitable control 
means however, e.g. which automatically control ac- 
tuation of the system, may be used, as will be appre- 
ciated by persons skiled in the art 
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Claims 

1. A method of depositing a colour cosmetic compo- 
sition onto the skin or other part of the body, com- 
prising electrostatically spraying the composition 5 
thereon. 

2. A method according to ciaim 1, which comprises: 

(a) providing an apparatus which Includes: 

(i) a reservoir containing the colour cos- 10 
metic composition to be deposited which is 

in electrostatically sprayable form; 

(ii) at least one delivery means in commu- 
nication with the reservoir: 

(III) a high voltage generator powered from 15 
an electricity source; and 
(iv) control means for selectively applying 
the high voltage from the generator to the 
or each delivery means; and 

(b) actuating the said control means to electro- 20 
statically spray the colour cosmetic composi- 
tion from the or each delivery means onto the 

skin or other part of the body. 

3. Amethod according todaiml or claim 2, wherein 2$ 
the colour cosmetic composition is a liquid. 

4. A method according to daim 1 or claim 2, wherein 
the colour cosmetic composition Is a solid. 



5. A method according to any one of claims 1 to 4, 
wherein the colour cosmetic composition con- 
sists of or comprises one or more colour cosmetic 
materials sduMlsed in a solvent or carrier. 

6. A method according to any preceding claim, 
wherein the colour cosmetic composition is de- 
posited at a rate of from 0.00001 to 0.1 ml/sec. 

7. A method according to any preceding claim, 
wherein the voltage generated by the high vol- 
tage generator is in the range of from 3 to 20 kilo- 
volts. 

8. A method according to any preceding daim, 
wherein a plurality of colour cosmetic composi- 
tions are deposited simultaneously or sequential- 
ly from the same or different delivery means of 
the apparatus. 
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9. An apparatus for depositing a colour cosmetic 
composition onto the skin or other part of the 
body, comprising: 

(a) a reservoir for containing the colour cos- 
metic composition which is in an electrostati- ss 
caily sprayable form; 

(b) at least one delivery means in communica- 
tion with the reservoir; 



(c) a high voltage generator powered from an 
electricity source; 

(d) control means for selectively applying the 
high voltage from the generator to the or each 
delivery means to electrostatically spray the 
colour cosmetic composftion from the or each 
delivery means. 

10. An apparatus according to daim 9, further com- 
prising feed means between the reservoir and the 
or each delivery means. 

11. An apparatus according to daim 9 or claim 10, 
wherein the high voltage generator generates a 
voltage In the range from 3 to 20 kilovofts. 

12. In combination, the apparatus of any one of 
daims 9 to 11 and an electrostatically sprayable 
composition consisting of or containing one or 
more colour cosmetic materials. 

13. An electrostatically sprayable composition which 
consists of or contains at least one colour cosmet- 
ic material 

14. A composition according to claim 13, which is a 
liquid. 

15. A composition according to daim 13, which is a 
solid. 

16. A composition according to any one of daims 13 
to 15, which has a resistivity in the range of from 
10° to 10 1 * ohm cm. 

17. A composition according to any one of daims 13 
to 16, wherein the one or more colour co sm etic 
materials are in combination with one or more sol- 
vents or carriers. 

16. A composition according to any one of daims 13 
to 17, which is a non-aqueous or substantially 
non-aqueous composition. 

19. A composition according to any one of daims 13 
to 18, further comprising a resistivity adjusting 
agent and/or a viscosity adjusting agent 

20. A composition according to any one of daims 13 
to 19, wherein the colour cosmetic material is se- 
lected from any of the following: cosmetic founda- 
tion materials, cosmetic mask formulas, blush- 
ers, eyeshadows, artificial tanning materials, fun 
make-up materials; lip colours and varnishes, 
coloured polymers and waxes, eyeliners, mas- 
caras, and nal colours, polishes, varnishes, 
hardeners and protectors; and mixtures of any of 
the aforementioned materials. 
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21. A composition according to any one ctf daims 13 
to 20, further comprising one or more aux«iary 
cosmetic or pharmaceutical agents selected from 
the following: spot treatment agents . lip protective 
materials, skin blemish treatment agents, skin 
wtiiteners, agents for treating pigmentation disor- 
ders. 



22. Use of electrostatic spraying for depodfing a col- 
our cosmetic composition onto the skh or other 
part of the body. 



10 



23. Use according to claim 22, which employs the ap- 
paratus of any one of daims 9 to 1 1 . 
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